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(54) METHOD FOR DEBUGGING PARALLEL PROGRAM AND DEVICE FOR VISUALIZING PARALLEL PROGRAM 

(57)Abstract: 

PURPOSE: To provide a parallel program debugging method capable of 
executing debugging allowing the operation states of plural programs 
to relate to each other. 

CONSTITUTION: In this method for debugging a parallel program by 
controlling plural sequential debuggers 4-1 to 4-5 arranged 
correspondingly to plural sequential programs constituting the parallel 
program at the rate of 1 to 1 by a debugger controller 2, the 
controller 2 executes a procedure for interpreting the description of 
debugging contents for the parallel program applied from the external, 
applying instructions to respective debuggers in accordance with the 
interpreted result to control the execution of the parallel program, 
acquiring execution control results from respective debuggers, 
applying instructions to the debuggers again based upon the execution 
control results to control the execution of the parallel program, and 
then acquiring execution control results from respective debuggers at 
least once and outputs a debugged result generated in accordance 
with the execution control results to the external.. 
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^ 7 A \Z—tt— IZttfo LTIStt Z nfcm&roS&xA* -y 
# yc* * x A y # 3 > h □ - 7 tflMW L, Ttl5'i 7" a y 

5 A <0 X A* -V ^ * f? 5 MJ'J 7" □ ^ 7 A xA -y if^ffi (C *S 

*JExA*y#:J> hn-5(t 

^gp^ ntz.m n yo #7 A \zM~T Z> x A* -y 

£ £>fi? ft left 1/ K ffrKx A -y 13*. * \z * 

c n e> *tffii»^^icso*^ t . mrtex a >y # * * tc $ 
mmftmmtegk icse x £ j* v acx a* y ^ss ji snas 

9=7 A (C-M-tcMJ^ LTIStt £ nfciegcrojE&xA* y 
£nS&&©&&xV\*y#5*c*£Sffl LTKMJiJ 
7"ni7 r 5.A<?3xA'-y^S:fT'5xA*-y^fn > hD — 7t. 

& 7" n y 7 A ^l«fl:K« tc *5 ^ T . 
itfJElgifcxAy K*<fr*-**.T. BfFf2M^J7"n {f 

yAv-mnzfcmz-e* mz&mmmmizm-?^. is 
TK^gtc-^-^. * t £ # u . 

x A -y ClfflESE*© 5 5 < £ 

BiJEx Ay #3 > KD-77^b#X-bnAcifjE^$C<Z>tit 

[ffi?#Jg3] flufExAytfP > h a-7«, 

Rjf^ro^-r = >i?*T. HijfEfBJS'stgtCftoT. tflSBjl^ 
xA'-y^^^^lf^LtWffi^ScWffi^SaX-r-S^© 

ffiJU^D^A^IflMtSSH. 
[W*JH4J MESSRS:**. 



MEjM&7" O y 7 A©S#£<Hi^£:7"a-fe y -y-V y 7*£ 

J5ffi©#-f >x-< >^x/N*<7.(c=kOWieiijS±co#S 

»*«*1"-5fc*©lWESe8Sc*?i»Ufcl»Ea^7*n^ 
7A<»S§^i4. S9E7'n1iy1*Ty7^©##a>5 

[0 0 0 1 ] 

m y o y 7 a "5j n -f k f s ^ * © ^ - ;i/ t * ^ afe ?>j y □ 

[0 0 0 2] 

[ft&cDiSffi] 

(1) il^7"ai7'7AC7)xA*-y ^B#(Ctt. il^7"D^7 
AfflxA'-y#£fflVVT. •7*b~i'#-1' > hSr^U, jE 
^7"Dy7A5:^fT$-tt. 7"D^7A^±bfcflt*T- 

[0003] isi-<DyD^7A^svMcaffl*fT^^^ 
b a & m m i c si fT s n * x - 9 a 7 u ; v -? u y j a cd x 

A-y^WIKJCt), ±EroM^7"n^7ACDxA>y ycDTJ 

7 A StCxA -y ^ ^jgffl L T 7* U— ^7 > h S S£ 
L, ^■n^nc0g|57}-7"ai' , 7A€:llfT^-tt > |l^(DxV\' 

L^U/id^. CO^Sffli^. ZL—tfttil^ 
CO.x-' N* 'y ii \Z n L T x A -y ^ a V > h* $r il 0 . 

•So 

[0 0 0 4] ^<0<S$8^IS^Ii«S:BMtLT, 
-if H3 > h D-;i/y □-feX&S UTi^ cofAy ^ «c 
Ex press cond bt^ilJiJ/ay^Af A 
[0 0 0 5] a-WfA7 ^(cat^J^n 
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2it5. 03<2O 2?TSch 0 4fTiic:3tt5ttfc 1, 

2«, tn-eno 2ff ito ingizzfu-ttf^ > b 
^5A®*ff*^*a-r. cmcjco, is^coypy? 

Alt SE»yO«K«i;T0 2ffS©X*»0 4ffBOX 

co^-rn^^x-e^-r-s, ccit, =L—urtfso<Dm 

0 2f?B©:a>o 4ff g©3tovi-rn^o5tTf?ihT 

-y**S03lL*ff U nm.0 2fT§CO3t^0 4.fT§C0 

cooo6] si, z\<D—m<n&miz&^T, a— iffin 

TfflLU 2-D<D7n{f7&&0 4ff IT*MLT^5 

T, Slftl${c:fP^7A£fi*itSi±3C£«T£ft;i^ 
[0 0 0 7] (2) — StJirny^ATtt, Mjijy 

n ^>a zmt&Tzm* ©aa-yn if 5 Atfffistafli 
[0008] i,#Lfca*s. nr«{t:«fe»«s5S:*yp 

£. °J*!-ffcC0fciOCOP- KSrZL— if^Kfif z>& 

> x A >v 7 & (c tt^F&gft <7? i ft * . b # -3 
t. — ytcioT. ffiBjiz-Bimt&'ftTL&y-^ 

[0 0 0 9] 

1 3S 91 sWSft I, J: 3 i T * R«] 

(1) JsU0ftiJHUfcJ:-5K:. fi£*tt. M^J^D^^AS 
XA'-y iff-SIR, {*J*.ttttS©:7n 5^5 AfWT*5&fl= 
/-5^SL L £«£{C . g IfljlfttC 5 A £fi*]J: $ -3" -5ft 

<*: . it co y □ y 7 a <»mifeftm& mmnnrz -x-'a y v 



[0 0 10] ±85** £#*LTft£nfc*> 

A* y if £ ff 5 d t CO T? * <=> 3fe J'J 7' O if 7 A =T) \* -y 

[ooii] (2) «±ia^Lfc«t5c. 
*«ft < , t^JtJW^fc*T*«ftyir-^>fi7*K y y^y 

f£ (C te^&gft CO t ft -ST^-g-A^ o 

[0012] *3S93tt. ±te^it$#g:tTft$nfc : b 

[0 0 13] 

7 n ^7* 5 A \Z -*f— \Z*t « Ix T Ktt 5 tl fc*t$c coiS&x 
Uif? UV^ny V&ftom^uif? A^r^y if-ftfe 

<b tift& m f u if 5 a \zn t % 7 s a* y ^i*i^cof2a> &m 

ML. CC0««?^miC«EV». Rflfe^A'-y;tf5^{Cift^£ 
tlifB^?iJ7"Pi7'5AC0||fT$-$ijW$-fr 1 

*K*^JUT, «JKxA*y#5fc*!C£bK:^£#*- 
T. MteHiJijypy7ACO||fT$:©JWS-&. ^A'-y^ 

[0 0 14] $fSL<«, mrie^A'.y f?ihU 
ifcyny^AcoS-sf. S-7"n>/7Aco7*U— 
h. ^7ft-f > ht?C0i?ii:BtC07"Pi7*5Al^T-ffifc) 

[0 0 15] Sfc. ifSKIt jl^yDi/^Aco^^ 
»^T:co^^coM^7 :; /N*y^zi> h 

•?-coil^7'py5AC0^i!cco«75i7"n^5Ac0, ! liig 

[0 0 16] ifc. Sf* U<«. -fls-f-fci yvmz 

»HH«sr««-r-sctr, ?s^coyi/-^^ r r>htc 

*3 -5 fit ± * # ft i* CO » ff » « $ ffi ffi f C IS -T 5 C 

[0 0 1 7] $f^L<«. jl— tfcOiS^/iy l/- 

^*f< > hcog5Sfti'tcJ;oT. ±HEtt»<B&*7"ai) r 
7AC0±T^7'U-i7#-i' > hlCSiJiiif-r^CiftLiCf? 
±Lfcif-&. 5)-5U}iy-'ai7'5AC0;r;i|(i|I/5'fT-''y H p y ^ 
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n. — s ij ^ $ ^ < mw £ a.— y-'fiij ic mt z. t & 
> hT#itl>£Wft<7)±S5^caiI£7'P^7A<£f?± 
h* □ v V Tiijg £ o itl^S & 3 <> > te^rfl £ffigT£ 5 J; -5 

[0018] (2) mnyoi/yA^m^.T 

la&CQi^KxA* >y # £ . :ti Sltl&Oil&^A* -v 

saw l Tifc&yy yn^5Aflf^7i'sfT5T^7^ 

r3 > h n — 7<h, Sx'A'-ytfP > h d — 5t5* ecoifr'nfC 
'^g t Sflf L- T& 5 MM -7 □ ^ 7 A ojffi-ft^fi «C*3 !/» 

A*©ffi«*$tt*»«#*«*Eirr*#a£. me 

g^A'ytf^fC^S-^T, fJESB^P^A 

<03iifTS«ij»s-*. mc*»af»««K:aitJ#. Mis* 
co^-r s>y-c. iWEa«c©ffl*ifijE^tifcittaB**¥ 

[0 0 19] Sf$b<tt. 'tilfB7 r A*-y^fn> 

©masrissEtrrs^at. m«w^^5>ytr. #j 

Effifl stSi-^o T, BfiEiSifcxA'-y * SB» L 

[0 0 2 0] Sfc, £?$L<te. tHE^^att. 3?th 
lWESR£*»l'fciroE2*7ndf5A©#^£#J6tt 

* o mi Eggc £ l- irE M'-k y a ^ 7 A s * 

##cog^S^-fb^ -ar-S^a £ £ £ €> tcltSiS Ltz Z. t £ 
[0 0 2 1 ] 

(1) M?i|7"n^7A(C*t-r-aR'raOTxA* 
•y ^ 1*1 # £ 7 r -1 - ;U & E (C Eat L T . ft SB^ 6 x A' -y IS- 
3 > ho-7!:4x.5<t5!:LT^o. xA*-y#=:> h 



[0 0 2 2] -tUT, *»Lfc#j85fc7n2^A©£?T 

[0 0 2 3] fAy^j3>hn-5H ^fT$iJWiSm(C 

* J: g»cttfl!>flM»fr ^Bfaox a* -y ^ SfT 3 d tWV 

[0 0 2 4] CT^tt*. «ftoS*/ni/5AHT*SA 

«t -5 tt«i3att i* i jS * . 
(2) *^a^Ttt, rAy^3>hD-7rti:. ffiST 

[0 0 2 5] **^art»C»4, f/t7^*&*ST5 
fc**a* : J t *»^lxT*J<. «*^a«. rAy*3 

[0 0 2 6] bfc**oT*5!^tC<tn«, S-il^xA'-y 

#*ai;Ttt#f**RKH-r «^#aicr 

xA'-y^«g*S"5I«'ffr*fc*©***fB!^lCffi:S • ^ 
[0 0 2 7] 

[HJS01J] 0®S#Sgb/«t7j^2(£fg^©SIJi^JS 
(1) M^iJ'T'Py^A^/K^^COllSffi^JlCO^ 

(miwuss^j) mite **ffi^jOTM?U7"p^7AT : 

A'y7?CD^€:^1-» H!OJ;c)IC. ClCOliejijyPiT'^A 
x A' fA^3>hn-72 tlg-SOTiS^x/N' 
■y 7? 4 £{5b ^. -5 o il^T-'A' -y ^ 4 WBfClS ffi ST & -5 
*mS^JT}S5f@roiM^T : A*'y7^4 - 1-4-5$ 

[0 0 2 8] il^T-'A* ^77413. il^yP^'^AWr-'/N' 
•y ^'SfT-p^Stic^f-VN'-y ^f-Tife-o. *^5ECTT-(S. 
T^N'-y *'4tbt; (fij^-tiu n i x ±T!Hn'f To ci b x 
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g d b o J: -o ft-r'A-y 13 & 31 £ if*. 

[0 0 2 9] ^COiS^xA'-y^tt, x'A* •;/ # 3 > h- 

Ay^*«5$n*a»oa-ifrny7A6 (6-1- 
6-5) IJr-5'^7Wl'7'Di''7A^Kf)iTfflge» 

fc^^^cD^n^A^^icgte-SiS^Tfc 

[0 0 3 0] *HlMOfA'7^3>hP-7 2li t& 
*«SR§fcfr«2 1, II Oli 35 2 2 - 1 , 12 coiHf 
S$2 2-2. :7 7"f;i/AfH*W2 3. 3lfT*JW*^Ett 
SB24. rJ^r> KAtfi^^2 5 £«A-5. 

[0 0 3 1] *ff MW*^EtS« 2 4tt. 3feJiJ7"D^5 
Z»©*fT«»*<frEa!:7 r-f;U3 £E*T4. HfTf&JflEP 
**E347r-f ;U3tt, ilfe*J7n^5A<D*fTf|?I«4t<fr 

A*, **K«Ttt. «it«ff±Lfcyn^7A©#^i: 

^U-^^-f > KT©#ltB#eD:7"n ^7 AfiT^frttT 
^5a©ffli3tr/N'7^3>hP-7 2rtTfi}#S 

nTu^«rt«*«c (n-ajugft) <DtiL&m\i*xie,mi£ 
[0032] 77-f ;i/Am*gB2 3«. ^a577-r;uT- 

gS#T&3„ ***JRHfT«2 ltt. £fr1M«**Eifi 

7 7"f ;u 3 cDft®$:ffi%i Lxmmy" □ ^7 a &uwt z> 

fc^cOxA* y^37>H Sril&xA* y # 4 (C*f LTfgfT 
T*. *Jfc. *^!HRa£fT«2 1 tt. 3T>KAdl*ffl 
2 5. mmU2 2-1. ffl{iSE2 2-2. 7 
7JSIS2 3*J:«3Wfft!l»#*E*aB2 4 £cop B lTiIfi£ 

[0 0 3 3] afSSB 2 2 - 1 tt, CQj&KxA* viiA 

affSB2 2-2«. fl.gB:/ci-t:X 1 0 £lft<frfl¥ 
fR*fr»2 1 ©W©afll 5-ffiSb-r-5fc*Ofe(7)T^-S., 
[0 0 3 4] 3V> h'Att}73g)52 5tt. jL— tf (ISI'fCO 
8) iOAtiS73'r>^7x-^-Cfe--5. H 2 (C, 

^^JcofAyya > hn- 7 2 IC^tt-SfflSCO^D 

[0 0 3 5] £tT. *:|IJEWC0>l£?'J7"a^5ACDx/N*-y 

A*-y#Ttt. ir. tftt. xA'-ytfl^ 2 

A 6 £igffirt-5 0 CCO£:£. il^xA'-y^COAtBTJ 
tt, Tn-jfiZL> hD-7 2 COiHta52 2 - 1 iflHJBT 

"So 

[0036] xA' -y # 3 > h □ — 72 CDlfo^JBIRlSfrSB 



2 1lt :x~ tf^<=>c03T> K£$f5. □■7>K*iA7j 
[0 0 3 7] *mS^JCD^Jijyn^7A5 :r A--v**T(S. 

£tt. *^S«?5Sfr SB 2 1IJ. *fTffiiJW^^te^gl5 2 4 
KE*3nT^«*^:£S*?RLfcj4»S. iiftSE2 2- 

1 *mKTm*<DWk7 : rty13 4 (4-1-4-5) (C 
5 = A*-yi/=I-7> K*2l«ffl3a^. x A* •;/#:□> 
2rtfflK:rt«SSR£ffr5S-r-5fflS-*>. affgB2 2-2£ 

[0 0 3 8] Sfc. ^WJOtMyn^^AfA*'^ 
tt. ftfS^- h'CfeUTH, »S51!co||fT*ff -5^*© 
*HSS!*tf**4:*HSS3l|ff«lfill*^-*fllilTV»a. C 

£tt£4l#tctt. ***WSlff« 2 1 tt. xA'-y#:3> 
hn-52l*!S5cOx-* «ifi^»3E»©«t^ C xa«gf$ 

2 2-1 SIt;T(E'ir©a*fny^ (4-1—4- 
5) icf/ty i/3?> K^jMS^S^. xA*-y#a>h 

p-7 2rtftici*j«sgjft*^i«-r*saa-^. affs$2 2 

-2 ^aDT^gEra-irT. 1 0 Cx-^SrjgSffiaSfT 
■5. 

[0 0 3 9] *(C. jI&xV\'-y#4cDl8tgiCO^Ti&BJ 
f-5. *5HM0ijT?tt. §l*fA7«411 J^TfCjiJ^ 

t^itg^tn. rrun^7>Fj ii a*y 

□ :7*7A 6 «r5fe^6Hfr$-a--5. 
[0 0 4 0] r c o n t n^?> h'j tt. — m&±LT^ 
&m£.7ntf : 7A6<DmTT$:nffl2-&2><, r p r i n t 
x 3-7>Kj tt. -S#Ml/TV^I*7"Dy7A 
6rortSB^Sc^ai?JT^. 

[0041] r s top at line pT>Kj 
( I i n ettfr##**-rfflr»S ; HT, 
-5>) tt. i*7ny7A6®l i n eft\Z7'l'—7-ift'f 
>b -fl—yif^y hff ihBtiCtt. f?±L 

[0042] Tctrl-C n T > h* j tt. Hfr^CO 

A*-> >hn-52 <Dmm\z-D^xmm-r2><, 

[0 0 4 3] T r /\'-y^a>hn-7 2[^g|5(C^ft##ll 
fT*- K tmtt- h*©2 0©^E- h* ^iSsS'Jf 4 7 5^ 

tt. »e^-Kt*4. 

[0 0 4 4] *fI§t-K-Ctt, tf^^co^ttafi 
gfi 2 2 — 1 €:ffii;T^jl^7 :r /\*-y**4 lcex.-5o xV\*y 

if A 77 $ tt -a CO $}#^. 
[0045] fselect ift^i tt. 6 CO 
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T^/nyjA^flSSfttl/^ r s t o p at 1 
ineft^j \t. 1 i n efTTyu-^#-r > h^S2^ 

-i7 7JW> b#-^£^tf£o CO#^-i:, fT#^*fJ& 

[0046] Treadcondfile ifr^J Jrt, 

tP. r c run tt, ^-FSftftttS*^- 

RC3£U ^TCOiE^^A^y^f 4tC Trun ift^J £ 

SffVi, "$ CONTPEL I ST" th^^fSctC "# 
PEALL" St^hU *ff «IW*^iatS« 2 4rtlC 

fTT£o :CT, #PEALLH -T^TCOyci^^A 

[0 0 4 7] Tccont ifr^Jtt, $CONTPE 
L I ST{cS»*tlTV^yn^7A6S:SJ1B"rsS* 
xA*y#4iC Tcont ±T<B7n£f 

<0£f*-&* «&t"*«»K3£ffl3i£fT^ $CONTP 
ELI ST^#PEALLt:l, HfT*J1»*^I218fi8 2 

[0048] Tview variable 37> 
Kj tt, ^ffffllB^ia^^T-f^rt^aEft "va r i 
able" gil«fiB2 2-2 SrilUT^SB^ynUi^ 1 

[0 0 4 9] ^c(C, ||fTaW^I2ai^T-1'^3 0fBa! 

[ooso] ^ff»JW*^ffiS87T-f ;i/3Tffl^^ 

SnaSESti:-tOM!fi*jSfe^r?ViT*-r. JWT, $va 

P^a5^^*^Tt)^ch-r^o "#PE" 
^ACDS-^ ,4 #PE : va r" UttPEi^yD^? 
A^oaESOfil, "#BP (#PE) " tt#PE#oy 
ay^AjWfit LT^^U— ^tfW > H<B&it£"f 

hTf¥ihUfc*i^«, #BP (1) =2t&l)o 
[0 0 5 1] T^TCO^D^^AiCO 
UT#BP (#PE) 0>{I£885rr<2>. CCD^Il-t iS 
*7 J D^7A 6 ^7'l/-^#-r > HT*ff±LfcP#lC, -r 

2 2-1 {c*fLTttJ^TSffihUfc^U-^#-1' > hco 



^U— i7#-f > K7)#^*H^ ^CDffi£#BP (#P 

e) oDfifrsctTSiasns, sfc. asiwsffls 

Ttt, "$PENUM" OM**^oi/5AOS[t;I2^$ 

n^o 

[0 0 5 2] Hfr*W**IBiE7 7-f;U3rtT#PE : 
v a r **#88£tt;fc»&H;, # P ES©iS^ya^7A 
6S*JSCr-5^*7 r A*y^4^*fbT, Tp r i n t 
v a r tfr^J f(O^S#PE : variL 

[0 0 5 3] &\z* HfT»JW*^Ea7r-<;U3-C«V^ 
^n^^^ch^^H^ffitCO^T^Kl-o fPIIScBP (# 

PEi, #PEj #PEk) tt, §ISclC^ 

b tlfe y □ tfyJ* &ft± LTl^BP <ZH£»a>«ffl£ il 
To l^#PEi, #PEj, #PEk^nT 

nllS*^n^7AORit5. :tlH #BP 

(#PE) ©ffiST^T^yn^AS^tc^^TSI 

[0 0 5 4] I5RPE (#BP1, #BP2, .... 
#BPm) \t, ?lftl;W5fttBPTffjhUT^5y 

D^A<Z)'JX h^igTo Cintt, #BP (#PE) <D 
1 ^# P E^ntCOl^Tf^ *C0SS*^5l»tC$ 
^nT-2>^iC^> # PE^I^gSibTltCiC 

[0055] itCONT (#PEi, #PE 

i #PEk) it §i»^x.e>nfcig^yp 

^■^AtC^UTiM^^/t^^^aUT Tc o n t ift 
<£rj £i*£o HRWAIT (#PEi, #PE 
j , . . . , #PE k) \t. mmztt*>tltt£T<D7 

A^7lTl/^cl-&(:«, Tcrun ifr^j 

Tccont S87U ?A7^>hD 

[0 0 5 6] STEtTtH. ±IBL£i:o&i^ft£(2 
ft«ffiSffl^T, ££f?lt*{*Tyn^A£#±3tr 

±5&&#£fla0±tf*. 0 3co7n^A^5o[i]IJ# 
(Cftftsf £ *&IC;13 <^T, 0 2fT@iO 4fTgfC7>- 

> h*K^L1H^coyni/^AS:*fT$ J li'Si, 
i«^57n^5Allwh i 1 e ;]/— 7"£— 0 0 

if^b^^'T'u-^Tp-r >htff±r^. ffit*#tt. 

CO Twh i 1 e ;U-^J 1 0ScO#±^«O7lLfT 
ofcl»tc, 7>-^#-OMTMLTi/^7'P^7 
A^2^^t*^»^^fCtt^Dif7ASff±3-&-9" 

[0 0 5 7] S~f\ a— y s f45 : yty^3>h-n-5 2S 
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6*ggj-T^o St^T, Select ( # P E A L 
L) #<£j TT^TOyay^ASaRLtft, r s t 
op at 0 2 tft<£j t Ts top at 0 4 

u-^#-r > hssjt-r*. c:or#* 0 2tTgoyu- 

adcondfile ift^j T\ ^^77^^*7^ 

[0 0 5 9]$gl/>T, Tcrun t7 w D^7A 
7A6H -ttl-eny <7){iiCJSl^T 1#t^2#<D:7>— 
B"CfP±L/)t^i:^-5^!yfe-^Sig-r. ±T<D7n{f 

[0 0 6 0] EI4<7)j|ff*J1B^Xfw*3ViT, $BP1 
NUM(i7>-^*< > h 1 TrMLTi/^/P^7A 

o , r f o r ;u— 

hLT^*. «R*<2T*£»&tt Tbr 

eak T^S^-'tffclMU 

\ZWA I T (#PEALL) TBtfiTCO/py^AS 

[0061] &±<D^imr\ ol— tfttBfacoffjhfi[«-c 

:/P^A*#±3i**;i£**-Tr#*. £(0ffl3Of£, 
a— tm, r c c o n t tft^j T»f£*ttttntf, f? 

[0 0 6 2] CtOcfci^, aEftcoa^^n^^AIBTft 

«±5a7A7^*lOTIEiJi5. t>"&3A^ 

[0 0 6 3 ] ±i£Ufctft^^(C3g:i:^£ 

To ST, a -If pt> KtCct 0, 7A'7y3>hn- 

R8Lt^g»S«liaflctLTf*'B, 36 n ? u V 7 A H ff 

<£> l& ( c ti\ m & ft i U T # h B T £ f *J i c o ^ T m W T £ o 
[0 0 6 4] rpy^ACOgijCOSRfffCSSIgSgcSfllito^ 
U— ^-/iW > hT*#HSLti/^^tC«, r p r o Id e 



tft^J S^Sfcffifrtttfrfft^o Tprobe at 1 
ine x $x ffit^-j tt, yn-7^-f > hl^c?) 

[0 0 6 5] C<7)#^fCJ:0, f^jyn^7A7A7^ 
fifflz* «Atf£tTtC*r<t3&*ia#PROBE**ffl 
*ifi#:rt«) line tC^lgfc line, «ifi{*F*3 
<£v a r 1 CSIRx, «ig{*F^<0 v a r 2fC5lgc$ x** 
RSSn, Z^CrAy*f4*ai;T 1 i n efTic^U- 

struct PROBE { 

int line ; /*fr#W 

char [100] varl ; /*^n^^A^»*/ 

char [100] var2 ; /*n— 

} 

Trty1J'3> ho- 5 2 (CfflSStl^i Tucrun A 

Ay#4k: Trun £210, SCONTPEL 

ISTi:#PEALLSftAb, £T<Z>:7Pi/5 A 6 

*^rp^^A#PECD^±{4M^-7 u a--7^-r> 
KBtt-S-te, 7n7^>hn-7^yn^7A# 
PEtC*fLT fpr int x tftfrj S5gfTU 
«S«S:2Sc#PE : $xl:ftAU B^n^5A#P 
EfC*fLT fcont ^^rj £#x_3 0 
[0 0 6 6] fA7*3>ha-7 2fCffl,-t^n-S r u 
c c o n t tft^j tt, *f§S^E- Ft©yo^7AlgE 
»fift^T&£ e ClGOiflM^tt, SCONTPELIST 
tC«A$nT^S^ny^AS^coypy5AS©JWL 
TV^S&xAu/^tC Tcont £iMD, $ 

CONTPEL I STfC#PEALL£ftAU iTO 
yD^7A6^1/-^^>hTMtl.^, 

p r obe^>h(^i^H 7^7^3>hn-7 2 
^W7D^7A#PEt:^bt Tpr i n t x tfr 

^%?tL, -t<7)jie**«SSc# PE : SxtCftAL, 
BtXrP^5A# P EiC^LT T c o n t ^^rj 

[0 0 6 7 ] H5tt*-5ffTltHSn/tffi**«<7)fTO* 
^:J;oTi8I$ntbx^7'n^7A©MtS-5o d 

(?)7 u Di/7Am 0 Hf a TitJ£$nfcx £>ffi** 0 3 
fT §^^(CckoTi8«$no 4fTa"C#flg-r-5c:i« 

[0 0 6 8] :;tii ±tsyn^^A{c^^T, 

-tf^O 4fTSTfyu-^#-1'>h*»€L^ fCT7 u D 
y7A^ff±LtlR(C, 0 lffST8t)|CStl/tx<0«S 
#HaTS tl^tB'&fc, 0 2fTB(c*fUT r p r o b e 

[0 0 6 9 ] £*T\ a— tftexA^.tfn > h o-y 2 £ 
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e»u m^xmkf^yu 4±&*>3--if7n>fy& 

6*jeirr*. tt^T, Tselect (# PEAL 

robe at 02 x $x TO 2R§S: 

yp-^OhiL, r s top at 04 ft 
*j "C7l/-^W>hSR!lt*. O2fTS<0Ptt:/ 

[0070] fucrun ft^j T?7n#yJ*1fi$zf7 

ffi*<tt*ttiSft* -tn-^n* #pe: $ x^fittct&tt^ 

4<D7'V-?#-( >bX&±L, ^-^flZXtsm^m 
[0 0 7 1 ] CCOcfc^tC, ^P^^ACOSSBt^T.OSE 

[0 0 7 2] £ CTH BI6 tCTKT^D^^AT, 7V 
— ^TR-OhSr^n-etl, 0 4, 0 6, 0 9, llffl 

to 0 4, 0 6, 0 9, 1 l'i=fg<D7V—S7#< 

struct BP{ 

int BPnum; A/l/- 

struct *BP child; /Vpflttf) 
struct *BP group; Af*«) 

} 

dcoft^dj; 9 , bpl*BPnumtt5iift0c 
hi 1 dttb p 2*BPnumtCj*o«ifi#:*ftTc:i: 

[0078] fgroup bpl bp2 ft^rj 
tt, ^l/-^#-r > h b p 1 £ b p 2 <BHtC^;i/— 

«^^^t^o y-^wiSBPTj^ojsssn, 

fflifi^BPnumlcH b p 1 £>:7V--i7 > h# 
{l!l*0«jgflc<7DB P n umtcte, bp2coyi/- 
i7#Oh#^ftASft5. CKZ)ft^f::J;9, bpl 
^BPnu m tT^fllit*^ groups, b p 2 £ B 
P n um^»0*a#SJgTilti:a:*. 
[0 0 7 9] jA*7^> ho-7 2 JCfflSSft-S r u 
c run ft-?rj tt, fcfiS^E— KTCOT/n^AllfTft 

iTOi*f/\' villZ Trun ft^-j SigtK SCO 
NTPEL I ST(C#PEALL^(UL^ ±X<D7o 
CfyIxffi7V—{7^ > ht'MtQ^, -JuVykft 



> mi. -en^n, yu-i7#<> n##i , 2, 3, 

4tC#JST3t)CD£T£o 

[0 0 7 3] ^IIMW'&^T, JL— IfOftfflCD r u c 
run ft<£j t-tft&PSfl) fuccont ft<£j <D 

7 

[0074] ieiith i^<o^Dy7Aiifn?n 

2, 1, 1, 1, 107U-^^>htMn a 2 

EBtft mtwfutfy&v&^n-em, 2, 1, 

2, 1 <bZfV—!7ifi<1 > hT^itT-So 
[0 0 7 5] 3 2tt3#oyP^7A^3 

[0 0 7 6] Sm&-e±TV>zru!fyJxiflZ<D7V--9 

1, 4, 2, 1, ico^u-^^-r>hT^±-r^ci<h 

[0 0 7 7] COffl-afi* ^tC^t" Tp a r e n t ft 
43 J: o: fgourp ft^j £3 StCRtt* CiT 
H^T*#^)o Tparent bpl bp2 ft^rj 
tt, 7U-i7 7R>f >hbpl£bp2 <D?H\ZW?mfa%: 
Slf^o etTJCS-TJ:'5tt7 !r -^«itBP**2t?ffl* 
Sn, — -fi(Dmy£WV>& P n umtcte, bpl^7>- 
> h#-^\ ftii^O«iigf*:OB P n umtctt, b 



^^□^7A#f$Ma$CONTPEL I STtC 

[0 0 8 0] y £ rtyJJ^>hn-y2\zmM2ti2> r u 
c c o n t ft^j tt, *HS^- h'TO^o^A^ 
HfTft^T^^o r U ccont ftfrj tt, $CON 
TP EL I STlC^A^nT^^>7 v n^^A#^co^ u n 
^^A^SIWLT^^il^x/^'V^rtC Fcont ft 
*J $CONTPELISTl;#PEALLS 

h ##-C#it Ltl^7n^7AS^^«»SCO 
NTPEL I STfCftATS. 
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[0 0 8 1] **»0!lCD»&, £t\ tm^Aytf 
P>hP-^2£jggfjU ^V>TIi&xA^;tf±7^bP- 
-if 7 u D^7A$gSjn e J*^T, Select 

(# P E A L L) ifr^J TT^TCOyn^^ASril^L 
fz'ik, Tstop at 04, stop at 0 
6 , stop at 09, stop at 11 ^ 
"C\ ftlftll, 2, 3, 4^0)7 V- >b 

[0 0 8 2] i^T, Tgroup 1, 2, pare 
nt 3, 1, parent 4,3 tft^nj 

0, 3 1, 3 2, 3 3) te, 7>-^« > (HI 
30-1) , f^U>i7 + , 30-2) , if 
;U— 7^<DV>i7 (EI4 3 , 3 0-3) -?^g> 

<7)3 3-2, 3 3 - 3®«t5l:nu 1 l^tyhSft 

[0083] Tucrun ift^rj &$£fiT2>t* $ C 
ONTPEL I ST(C#PEALL^R^Sn, &7"u 
ifJJi&^lsltllLm&TrtyX^ >ba-7 2lzm*£ 

o u p ifr^j *5J;^ r p a r e n t ifr^j TffrBfc;* 

NTPEL I STtCftAStt'S. 

[0 0 8 4] Tuccont 1*H*J £Hfr-r££, $ 
CONTPEL I S TlCftAStlTV^^Dif 7ASt 
Ot/p^AfCc o n t WMZtl&o ^T, $CON 
TPEL I STl;#PEALL*<»£Sn, §?P^7 

> h □ — ^ 2 fc3g^n^>o CCDB^co^U— hco 
SSSIH^ T g r o u p is J; Of Tp a r e n 

rt^SSCONTPEL I STtCftA^n*. 
[0 0 8 5] dcD^^C, > McPg/f 44£ 

[0 0 8 6] P.— tfte, r c t r I -C* iftfrj £-rA* 
u/#p>hP-^2 tciM3 Ct\z<kV, P>hP-;U£ 
a-if^tRtut^TfS. r c t r 1 - C ffr^J 
te, ^fT^C0 7 u n^^A 6^jl^x/\'^^f4^, 
n#7&6\Zttl,TM$: J Trty#4$:mCT T c t r 1 
-C 37>Hj £iM£c£^ tCift^L, *C0n$CDrQ^ 
7A6 cof? ihfuS£5ITx 0 ZL-+ft<zmT, 



[0 0 8 7] cntctoT, «A«7l/-i7W>ht 

co y ^ a ^(D <o ta^a * ftfzmm&'rtiz ct 

oTryHn-yW^WcS^ xA>;/ #p > h p-5 
[0 0 8 8] dO^fC, R^&7l/-?*<>^8 

[0 0 8 9] (2) &\z. mm-fuifv^mmt^m 

^<D^y 1 a^fyA^m^^y^±^^&W]L, WJr 
[0 0 9 0] (12 CO^IJSW HI 9 fC, *^JE^J036yiJ 

yo^^Anj^b^fi^^^^^f o H^iifc, ceo 
^?ijyn^^ApJ^t:ft®^> rA7if3>hn-7i 
0 2, ffi&L<D : mk'rrty13 1 04 (104-1-104 
-n) , l#StttaS^*S«1 0 7 ( 1 0 7 -1 
- 1 0 7 -m) ^i^^o 
[0 0 9 1] S^-r/N'u/^fl 0 4te/iE#7 u P^A 1 
0 6(Dy"/^y?£ftofztb<D^;^yjJ-C&Z>o *HJ£#J 

fWT £ dbx-^gdbCOJ:^ fcxA* y tJ&Bfe-fZ C 

[0 0 9 2] §^(7)1^7^7^10 411 ^Aytfn 
> hn-7 1 0 2 iC^DffflfflSn*. ft*5, **»JT 

(6-1-6-5) [if-^A 4 7l/^P^7AS»^^ 
tt^T©»»7ny7A^ra- C0 7 u a^^ATS^t)C0 
£LT^£^\ t>^^f@*^yP^A7^5VitCg& 

[0 0 9 3] 7A7^r/hD-7 2(l WSMtCte, 

mm-fuif^i* 6 ^^^-r^e^^gp^yp^^A^x 

/ \* v ?T S iS^: xV t ^ ^ 4 \Z M L T t-V \* y ^ p > h □ - 

[0 0 9 4] *^£E#jcD-rA*^;tfP> hD-7 1 0 2 
«, 12 1, * 1 Offlif 8B 12 2-1, S 2 co® 

fiBRl 2 2-2, P.— tf-Y >^7i-X 12 5, ^SfcFX 
»813 1, ^^ISte^ 1 3 2 £lf A3o 

[0095] 1 2 1 mi ©aft a? 122- 

1, ^2cOiiffg|5l 2 2 - 2, a— trV>^7x-Xl 
2 5 , 3S»ffiW« 1 3 1 45cfctf2»SES.« 1 3 2 ><Dffi 
TUtSfT^feA^, * •> 7> J- A ^ f* ^ m W LTIKo 
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[0 0 9 6] a«»l 22-H1 fl*©a*fA7^f 
1 0 4toa«S:fT'5. ffl«B5l 22-2H, S^tk^ 
1 0 7 i<7>a« *ff ^ 13 1H SftOBt 

aw 3. 

[0 0 9 7] £#Ett*13 2fcJU ®»Lfc^^CCO{S^ 

(HI*<£>10 8) iOAaJM>^7i-7T»§ B 
[0 0 9 8] fn7^3>hD-7 2i:n l^iftii 

107 (107-1-107 -m) d*JB* 

$n>5o *s8Ki 0 7«, -oa±^a (x*>yi/- 

[0 0 9 9] &*^g|5l0 7tt, fflffgB 1 4 0 tBjfflfb 
»14Ufflx.TV^c am8Bl4 0«, fAyS 
n> hn-7 2 £<£>a<i ^fT^ 0 oTiafb^aSB 1 4 1 
tt, T">^l/-haS»fBiE8IJl 4 2, ^«§?£&14 3, 

sagBi 4 4^^-r^>o 

[0100] T>7"u-h&mzm&x 4 2 a, 

[0 10 1] «^88l 0 7Tte, f>yv-hSREifi 
SB 1 4 2 (CJESESntf3iS3S*iC**iaB 1 4 3 

ft, fSiaffii 4 4*tfltia*fi : '5o ^tc ^jepjo^j 

[0 10 2} ST, 2-^7/^7^^ >hD-7 1 0 

2 SgftU ^Til^xA^tf 1 0 4- 1 - 1 0 4 - 
n±d^n.— tf^p^^A 1 0 6 - 1 - 1 0 6 -nSjg 

y^jn> hn-7 1 0 2c7)a{fgBi 22-1 tmm-r 

[0 10 3] i-iftt, ;x— tf-f >*-!7x-;*»l 2 
S^aUT, X»<Bffi»tt« > h) , ffi 

(:/□-:/&») , pim^fT^^S ('>3^7*< 

[0 10 4] 2 1H a*ffif»«Ort*tatJ 

^Tf@^C0iI*7 v a^^A 1 0 6 - 1 - 1 0 6 -nl:^ 

\h. Wmil 2 lttSS&ffxWSl 3 .1 <0ffi&#HBLfc# 



fi^OiE&xAytf 1 0 4(CM«g^^&Blt#<Z5fc«) 

[0 10 5] a-1f<B«S«»«A^lC±(5, 
S^ffll'O 7AtSR$n5o *5Kffll 0 7**841? 3 ft* 
^>7U- haSaSSIiSBl 4 2tc*fTSA*B** 
jl— tf tc*f LTfT 5 o y n ^ A*^> 3 ^#-f > h tCHI 
aUfcSSJCtt, a&£ftTV>£^ffil 0 7 £JB^TpJ 

«ft**fTfcft*. 

[0 10 6] S^kSBI 0 7tlt 7Ay^>hD-5 

1 0 2coait^i 2 2 - 2*^a^jBi 0 7 comity I 

SRtBSSffl 1 4 2 tclEa3ftfctE*£itjWRS5 1 4 3 T 

[0 10 7] J^T, *Hlfi^J{c^ViTJ:OI¥U<Bi?^-r 
*o 7A7^^>hD-7l0 2H :x— tHdJttLT* 
oI^bcofe^fcffl^^^gBi o 7 ZMtRT&fztfXD 

Tv i ew tft^j 7 g n-7'a^yn-7W> 
hSSStStaio r p robe tft^-j va^tf 
^ > h£fl3£T3 fshow at £W 
fA7^^>hn-7l0 2H Trun 

tnH^J i r c o n t ifr^j $)t^ e r r u n # 
tt, S^fA7^10 4l;fix.^nyn^7A10 
6^fT^ft*o r C ont ift^j \t. Wk7rtv13 

i o 4{cexe»ftyn^^A i o sfimmnnisn&o 

[0 10 8] fview ?|^ci:LT^7KSB 

1 0 1 (Dm^Zt&o Sc^SEl 0 7{C^»#^#frt 
SftTVi^feoi-r*, r v i ew i*M*j ^HfrT* 

[0 10 9] B10H 2^<£,££^T£^gBl 
0 7O-WT»5. (X, Y) TSl2ft£ 0 

:^)X, Y^7=->yu-h^i5:i:P^o ^■ft-€ r ft©T-> 

-5<7>*>£A;*rr£, ilO0X = ( Y = 0DK^^ft^ft 
x, y da*, 18 5, 18 6) t&\t*T$>2><D\Z* ~7 

OX. Yilt:yo7hn:i^LT^^o «*fRl 
t«t*fRl(Ctt-?-ftieftX^n-;i//N*- (SI4 3 , 2 0 1, 

2 0 0) &m*T&0* H®<7)Xi7D— ;U^T#*. X 
ma x chYma x^JgtC-fft-eft 2 0, 2 0 (13*, 1 
8 3, 1 8 4) ^X*$ftT^-5CDttH®±(7)*7S^S 

[0110] fprobe ^^J tt, <t L TfT# 

*o COfTS-^iCffl^TSfTSr^n-ynt-f > h til? 
iRW-ra^ftoU* h&2a^W35 13 11:, ffS 

7D-7^-f>h^^t7 7^P, S'JXhi^ 
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5 7^-?7hTSino Wx.it 1 OfiBTxty 

fprobe 10 x 
y tft^rj tfjtfrZnttm&zte* Ml llcSTcfcsfc 

[0 111] 7n^7A106-l-10 6 -n^UfT 

r;^;«3>hn-7l0 2H &*<Dmk'rrty'ti 1 
0 4- 1-1 0 4-n tz*f UTSWS 1 3 1 tcS^ 

#104iC*tLT, Tprint x PV>Kj£5fi 

»ett»i 3 2K:»*frr£o cott, t&^-f^&ic 

> KOfT#**#WT*5<o fflAH 1 OfT^^a-^ 

x<fcy£^?aS<&ffi£Stf#U;fc*S\ U 1 2 ^5kT<£ 

5fcS8ci5«S 1 3 2*^dcSnSo "rrtyli 
3>ha-7l02tt, 

-104-ni: Tcont tfr^j ^n^7A 

[0112] Tshow at 5l»<hUT 

6 r s how at 11 3&^fr3ftfc»&{;: 
tt, B13 tCTKfcfc 5 fcffl****8tf»* 1 3 1 

[0 113] fA*7^^> h □ — ^ 1 0 2te> .a— 
Trun SSWiTcont *^j*HfrL 

state* ^Tcoffl^yndf^ a*^>3 > h tcSJiS 

[0 114] t^TO»»/pm^ ->3-?t1W> 

[0115] l-l — fTiC r p r o b e tft^J i r s h o 
w a t tft^-j *<!S!^S*i;fc»£te, r p r o b e 

^^Ti±T'^ r s how at tfr^j \ZM LT?tO 

[0 116] ^, fview ffr^j T— ^7C^7S^rfT 
3StSSB1 0 7 Slt^L, -t-cO-r^U— h^SX, Y 
S-tn-en. x, ytLXmax, YmaxS^n 
20tL, Tprobe T\ S^I^I^ny^ 

^^Attraufe^t-rs) cd i of7gyn--7'^-r > h 

tlx, y&IR»-rsJ:5tC»«L, ll'fTgiC^s^ 



HfTS*St, 7uif?l*\tl lfTSTffitU 012 
<Bcfc-5fc*rt*»S£. *©«SOrt«tt, SthSB10 7 

tt* S^an o 7 jcni^bSff 5 iitcA^tsia. * 

XREifiBB 1 4 2 tclBJfiSnfcrt**»iRUtt^6H 1 
4©<t5«:a*S»IB«l 4 4*ffl^TfT-5. 
[0117] fc*5, S^SP 1 0 7i LT 3 ^TC^S^fr 
3t><B£S3U cnSrawmtf 3#7tS^£fr? £ 

[0 118] C£T. f>y^-H«fti^ PE# 

#pe, #bp (i§i4 i > 1 8 7, 1 8 8) tt-en-en, 

:n(:J:^ mi 5tc5KTJ:otc, £<D7u>?yA 

[0 119] ifc, -r>yu-h**^«<©Ea<OIR 

A7^>hD-7i0 2rtl;, ffiM&Lfc.fcS&^jBR 

ckO, H 1 6 cfc 5 fC, Xi^xiL, Y$ft£x 4- 

yiLfci;5/ ( j:y77^f<Ci^T^^o 
[0 12 0] ^©J:5K:**JB«l»cJ:ntf, afc^C/n^ 

[0121] <* 3 <nmm&\) ii7c, #*«0i<03fc 

2 (D^m&KDm^Z^X , rA7^>ha-7l 0 

[oi2 2] znffi^mmmwmi 6 ott, «a»Hffi 

«» 1 6 1 , ffiB af§»»?SfTa5 16 2, fBr£9IBStt 

ib»»i 6 3a>s&*. wa»»E»«i 6 us, 
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